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(54) COMPUTER SYSTEM. AND BACKUP METHOD IN THE COMPUTER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problems, when a volume at 
a remote copy destination created by transfer of data in asynchronous 
transmission system is backed up, of a remote sub-volume being 
required to be backed up after the split of the remote volume in order 
to assure to which time the data is reflected to the remote volume, 
and also after the split, of the resynchronization of remote volume 
being required in order to return to the original state and that all the 
while, the process is carried out without duplication. 
SOLUTION: At the start of backup of volume at the destination of 
asynchronous remote copy, a host backup software submits a sync 
command right after the freezing of a database (DB) and backs up a 
remote sub-volume after confirmation that write data, right after the 
freeze is reflected to the remote sub- volume. For the confirmation of 
reflection, the newest sequence number of FIFO of a local disk control 
unit and the newest sequence number of write of a remote disk 
control device are acquired in the sync command. The sync command 
compares the newest sequence number, when receiving Sync and the 
newest sequence number of remote disk control unit, and detects the 
agreement. 
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- * ;u7f^ u ^ - A cfB»$ t"- 5^ * v'— ^ >x #^ 

$) -5 Sfr V- y > X #^ <>: * it « L ^ * 

bsfllBx-iS' ^-X ©«^$r/B^-r ^ ^IS<£r«x./t t 
*«rgi<i:-r^»*« 1 ia«Oth^i|->X5^A, 
[W*«3] tfflBU^-hT^-i'Xi/ggttmfBD-:^;!' 

u - A « ^ jA s n ^ 5^- ^5' - g # ^ ^ n 1. u ^ 

i-AtifrlBU^-hfiiJ^^U^.-A^XT'U -y hf-ajg 

g'^s-x-cxi'Sstc tett-r s X- ^ ^ * 1^ Wtejt;^^ 

T^2|-r-5^©^^-r-5D-;^JP7^^'Xi'gSi:. A*-y 
i' T :/^*S§tts t tfiE D-:^7 X 'v©*^ 

*«mffeu ^- Ht'^ Xi7^Mf::«^jZv*nit^liS:;^» 
SrWr-StJ-S^v-X^^-AtCiJl/iT, D-;f;;P#iJa.-A 

-ij;P5='^ X gg*^ e, MIB u^-h^-fXi? gg'v* 

l^«feii;^^TteillL, /N* -y i7 7 -y 
IBD-;^;i'X'r-Xi'Sg;5t|stt6nfcD-;^;Ht'f 

ii*S*7'-5'(^«tf->- ^r>XS^<i:mllS'Jt- 
^Xi7T-WSgfW->-'5r>X#^i:^itKL, tkft«(D^ 

m?;i:5<D v'—y >xs^;Oi— a-r -2) <h saiB u hiijj}^ 

'Ja.-A*xyU'y hT-5CtS:i^®i-r-5th»«i^X 
7- A IC *5 S A* y i7 T -y y^ffi. 



[0 0 0 1} 

c^Bjwm-r-sew^)-^] ^^i^ttx-fXi'gBigsgpB'j 

05 U^r— hW-^-n-^^l^x-fXi^lBltSBOlBtirt^roiSI 
CO 0 0 2] 

10 'ffS-r-SrJXfii.— 5'v'X7^A*^e.^^-f T>h • 1i— 

A -> X 5^ A €r tfi 'L^ ch f -5 53-«t ->X ^ A tc^ff L T I ^ S . 
::®J;'5^c^tS:>'X5"AM*-e«i7 :7'r T> h*^e>©S 

^as-rsHA (i^piffltt) i7 5XiS'igifi£dtse.nTi/is, 

15 HAi'7X^«fiKT'«li«/j:t'®i)il»t'ffi;^TiSB%(ca& 

-f»g«#U3.-A (CCT«D-;tr;i//pU:r— A, S 
fcttIE#U3--A<ht.^5) tCt&^SnST'-^'^jaRHfe 
20 fC^g§tlfe;*:M5^'rXi7 7KSg<03}^iJi— A (CI 
;iT««J^— hjJ^Ui-A, *fc«iij3}?'Ja.— Atl^i 

-f ggPel^Si^L^X hgg:*^e>©»iXiz^5^-^$;*cM 
X 7 l^-f SBraimj^f -Si^ffi^^'fi? e tlT 

CO 0 0 3] ;k:^-7'^'Xi7 7U'f ggPalT^^jA*^- 

35 CO 0 0 4] 04«S£*a$Bro^«:«^^^bfc:>'X5^ 
A:/D-yi7 0-e&O, — ®W^CHA^^X5'<D^#:«fiES 

®ggifc«y 7 h'::7x7<£S^b, b^^'f^^tlTt/-*-!)*) 
<DI,:iWim<Dmm^tcWJy h'^jLT^m't, 1 6 boe 

40 mmiz^mi.-cfi^riit.mtm'^m\tn-^x h&m i b*^ 

CO 0 0 5] HAi7^X^S«^-r-5)5f:X hSBl a, 1 
b«5^-4''^-X#(OAPP2 a. 2 b. SKJl'VXha 
a. 3 b. 0S4a, 4 bX-etl-^n^fiK^n-S., 5 

45 y 7 h 3 (i'j hfflij (iiju--f h) x«iE-y--f hmmx- 

:^i77U-immi 3 b'\ro7^-^CD»i5,i^«jl;t>C^ 
^«K5L. lE-y-'f hffliIX«aj«'<7^^^®^fig ('^7tt 

^<t{4iE*''JaL-A<h©l4-:Uii--Az5^?^^3EL. -ew^K:;? 

50 izy'-:S'A^-mizmm.^n^tKm^^^o, mm^Tt^m 
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So 

[0 0 0 6] Tt^X hggl a;6^5><7)IOg5K«IOI/F (A 

-fftei 3 afcine^nso ^feiaT^w^x^Ti^-rggi 3 

attHOST \/Ymm 7 a TIOS**Stt+ V >y v':! 2 1 
at::Write5^— ^^^«iAt^o ClO^^ v-^x 2 1 a tCl^ 

;6^n/iT'-^t^K^'i':7^$ij»2 2 3i\z^^xmM(Dmm 

^B13a. h\m.^<omWy^>( 7^!7 ^ a. b^RAID 

[0 0 0 7] i<m'f>(7.^T\^^mmm'r^(0'T-9(D- 

MikTti, +'\'^y5>:x2 1 atcS;i)mfc^-^fiU^:— - 
M/F$iJPl 8 a^<;M.TU^-h;^S^^X^^TU-r 

1 3 b±0:*^^-/v;L2 1 b{r»iiSnSo U^-hfflfJ 

HOST I/FSta? 1 7 b U h M b ^) 
S^lh-rSa I^W^M:5iCTn^*:XhS® 1 a;&>e>(7)10 

VOL 2 1 h\zmf)'^ntzz.^^vm\^xm^^mt. 

(looKmeti^) \zm\.x\^^^ffi. 'jkmmmm'^^mt^ 

m^m^mz\tm^f^^^. --^^ mmu^&\z^^^x\^^ 
s*l^»teill:&^T^i5J^xh^Bl aif}^(b<Dm^^^y 

y=L2 1 afr«;6^tlfc^.^TI0^7^JS^-r -So U^- 
hffl«K*eig(D7^-^friBITMAPl 1 tCJ:oTlli>«31^ 

\^^'(:immz^)^-vm\z^m^ri^o m9t'%m\z-::>\i^ 
x'^\zmmt^. m.'ifhL\t.iEm(n^^ V y =x.2 i atct^ 

«^iit^nTt/^S7&^'i'JffliJ(7)4^-\'^>rS/iL2 1 btCtiS^ii 
h-T^y^) 1 1 aTA-So 

[0 0 0 8] cc7)#f[^^t-u^~KffliJfcfe2|-rs:;^ffitl 

hffiflO^V y 2 1 btwD — :^;HHiJcD^A' v y=L 

2 1 afcS^iAinT0^'5*)<7)3&^|^i;t)(7)(CjSL^cC<i: 



05 ^^^m\zU^ z.hfi^&^z.t, \zm^ U h ffliJO)/}^ U a. 

>KL, Um^'X:^^^)=^-hm(D^^vy=L\zm^iL 
^tlX\^^^t^t^^m^f^'f-^^U<^Z.L\z^Ki . E 

— iS: b /c 5^ — ^ ^ IB It L T 1/ ^ -S;?? ^ * 5» ^ ^ i± S T ^ 

;U3pU zL~A<i: U h2}^U :x-A7!)^^7t^^^itX^ 
>H"rsc:<hSrXyu*y KSplit)^t>S"5o Cc^^T 
15 tt^*'y-X^> HbT(/iSS8rBl^iP~:^;U4^U:x-Af:: 
(D^^Ts Ma CD*#iA^^— ^d^iatt^nU h/J^ 
U 3--A{Ct^^(;)5^-^^;&^fE1ic^n^ct.^fci6S>X^A(0 

[0 0 0 9] z.(7)^o\z. n-y^Tv':fvyV\t.^)'^- 

20 h4^U3--A<Z)D— ;^;i/7l^U:x— A<h(^^7ibc^^1tX 
(Split) lxfct^tcU^:-h3l^U3L-ASrA!yiJ7 
T^yT'-r-So O^D, U^r-h/N^^y^T^yT'Ofci^^CU 
qE-H7t^U3--A^SplitT'5i£:>^;0>'^o;^Co Spl 
itL, U^— h4^U^-AWN*^y^T^yy:7r'l';i/^f^ 

25 TcOJKMtcM-r (a-:^>/l/d^UaL-A(hU^ 

D-;^;i/7t^ u =L-i^\ztznm'^^^'^nx^^rz'f-^^ u 

ft:Wt3tl^5^5'-i$^<&t:^y hv^y yjcSfl^U^- HtI^U 

7|^U:x-A^I|[wIffi (Resync) T^'iL^Wii^^^o ^Am^) 

tjn^) (Dm.^^f)^^^^h.- 4^ u ^-A/N*>y ^ T^y 

^<O^T^m(0^ys^>¥ (Split) (Resyn 

c) tizia^bt^Sg^-B./S^LTl.^ScOT. 4^U^-A 

[0 0 10] 

imMm^i^^oh^^mm] ±.m\.rz^o\z. im 
^^jil;&^TU^:-h4^g:i-A^f^fi£L. ^^\z^<D 

(Dm.^.x(D^mf}^^^^^^tzii>\z. u^-h4^'jzL- 

A(DD-;^;U4^|J A<hC0-^7t^Si^— B.itX^> K 
45 mn\^rz^'^XE(Dn.^.X(Dny^T-j-:^yT^)V^V^ 

f&\.rzii^^m'&'^^:t5m^mxx^^f^\^^. cni^gp-t., 

A^y ^ T ^y zfmi^mz. C ^DP#,^i:T'C^g^<7)Write^* 

\z'^x\{t^nrzi)^^mm'^^:^^f)^t^^^t.\^^oz.t,x^ 

50 S- *^flJ<^BW«U^-h:^^'JiL-Aa)-^7t>C5i^^ 
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"yyv^ ga<h(^i^W5l:^ ^ pjffitc ^tv 

CO 0 1 1] 

\z^\^)wjyht.mm\^'f-^^-7sm)^M^\^^ wr 

bSync=iT>H^^fTf 7^:7. h;!;^^<;)Wr i teS*^ 
tC«iE{|iJ;tS^^ X ^ 7 l/-f SET i>-^r >XS^ 

[0 0 12] Sync=iV>Ft^Sync^§5Jo;tP#.>^<^iEffliJ 
X ^ y l/^ SSOWr i t eg*^- $ tl 
fcSff '> - y > X#^ 3Iill $ tiT ^ ;^ci'JffliJ:^M X 
T U-f SMl^co^ ^ V ^ ^nfc^l&f ^ > 

^a)Wr i te^^^^^ UBackupn-x ^--^^ 

[0 0 13] C<DSync^T{Z^r:>XB2ick\ii>:3'-'y^^ 

bWr i t eg*(DBM Sril^-r >5 o 
[0 0 14] 

m3\z^Dmm{zmm'r^. iaHi*^Bj<5otf#«'>x 

A- H r> x7<i^Ktiia 4 D ^ 0 <h 1^ DT* 

[0 0 15] *XhSBl 0 1 aJiTT'U^r-i/H >V 
y h'^$>^^—^^—X(DB) 10 2, Backupn— r>f 

-^2 0 1, ±m^^ x^Yu-rmmi i sp^cot^'u^ 
^Trnm^^ff-r^ ^ kjuv h i o 3 a . s^/os 1 0 

4a^W?"^o — Tl^X h^g 1 0 1 bfiBackupU^ 

XX 5^ 2 0 2 ^WT^o J^my"^ 7.^7U^mm 1 1 

3. 1 I 4\tu-tt)U'^^ ht^j'^-h'^'i h\zmf}^n 
K\.^\z^yr^/'<^ji:mmmmu^x-mm^n^o ±m 

5^^X^7U-r^gl 13, 11 4F^<D#UaL-AfiPV 
OL 1 0 9 <hS/PVOL 1 1 0 (hSVOL 1 2 1 <h/^^$>^o ^X H 
^Bl 0 1 a^^tb<Dy'-:S^\t?yOll 0 9X?^^S/PV0L1 1 

ofcne-^n-fift^n^o BiTMAPi 1 1, ii2fi 

PVOL 1 0 9 thS/PVOL 1 1 OrelOx— 

T^OPVOLl 0 9chS/PV0Ll 1 0 (D±^-:$^':fa y ^ ^ 



^7^m ir-mit^m) ;!^^-y'x-^>K(psus)LfctR^T 

COtJ^X :$7tipvOL 1 0 9 ^S/PVOL 1 1 0 (^^^ 

— SchbTCCDBITMAP 1 1 1, 1 1 2 tC JcoTM^i^l^a 

[0 0 1 6] FIFOl 0 7, 1 0 Slt^my"^ Xi^TU-i 

SB113. I 1 4m<D4mm^mm(D;^yyyx$>D 
^Tikm(om\z^m^n^o 4^x h i o i a^^i^coiocD 

Sji<^x-^^^iicM^^Xi7 7U-rl^Sl 1 3\Z^^jE 

My"^ ys^\zm7^^n^^\^m\z^(D\Qmmziy-^> 

XS^^f^iPL, — H.FIF01 0 7 tC^ii — f>i7^$n 
-So ilcOx->;r>xS-^;0M^j!jp$n;^c^--i§^«#|W|^{c 
;^M5^-<X^7U-fSBl 14f'feil|^n> ±mir^7. 
15 ^7l/-rgfil 1 4P^T>--^r>X#^Iflt::FIF01 0 8 
tC^ir — Oi/^n^o COFIFOl 0 8 JC+^ — f>^ 
$n:t^-^tiv—^r>XS^|lli{CS/PVOLl 1 0<D^^ 

5>3L \zmf)^nmmy'^ x {^siisn^ . 

[0 0 17] ;*c^^^X^7U-r^Bl 13,11 4PbT 
20 <^fei^^StC<toT#|W|^tej^j^^^*Ui*;^j:(.^«^, FIFOl 

0 7 \z^a.-^ >^^nrz^i^sky'-is^mnm 1 1 6 
izm^y'-^t vx'sm^n^mit^mmD-Ts^y h (p 
suE)iK^^c-r^o ^KD^viz^My"^ x^Tu-fmmi 

1 3tit^^1tffi*J#oTl^^o 4^X h 1 0 1 a(7D^ K;L' 

25 y >'M 0 3 a\ti^my'^y.^Tu^mmi 1 3<^)jK^. 

(hiSi^Ll^l^^^ill^iT^^^lii^a^o PSUS,PSUEt^ 
SI (PSUStisplitlt^7j^^^a:}Tz:afb;0^*^:?^^n/it^ffi. PSU 

30 T'*n^iz:fi{k7^titx^>Ft>c^T$>^i:|g^-r>5o ^ 
X F 1 0 1 a(D^ Y)VVy M 0 3 atl:^^5^^X^7 
U-f SBl 1 3(?)t^|g<hFIF01 0 7,1 0 8(D^:3.-(Z) 
PVOL 1 0 9 ^SVOL 1 1 0<D5'-i$^'>-^r>X#^^itg^ 

35 \zwim\^tzt^^mmt^z.t.t^'^mrT:^^. mm(r>'y- 

ir>X#^;&^-abTim«l^aBbT(/^^(hi2i^T*# 

[0 0 18] Z.Z.X. 4^X h 1 0 1 a(D^~-:57^~X(D 
B) 1 0 2<hBackup=i"-5^^:^— 5^2 0 1,^ Y)\^'jyV 
40 1 0 3 a.h^t^T'^f X^7U-r^Bl 1 3Ra^Ut-h 
3j^X M 0 1 bF»q(7)BackupUi7XX5^2 0 2 Pel O SSI 
ckoTTl^X h 1 0 1 a±(?^5^— ^^—XCDB) 1 0 2i)^E 
(r>m.\Z U h/K 7 y ( U h1f h TVN' y O 

45 [0 0 19] ^-r, Ut-h>}^X h 1 0 1 bl^<OBackup 
U^XX^2 0 2\xny y^^^^\zny y':f 
^3R^4^X h 1 0 1 a (OBackupn— ^ 2 0 1 H 
iH-So Backups— 7='-<^—^ 2 0 lf^C:<D|g*$r§tt ^ 
chc:05t,^r(7)T'-^^-X(DB) 1 0 2^U^-t^tz^<T^ 

50 ^^^ii-S. T^-iJ^'^-XCDB) 1 0 2fri±T<7)h^>-»f 
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iJ7'>a >S:CoininitL/T (by>^i^ zysXD^—i^^tM 

(^s/p(gj/jE)voLi 1 0 \zKf^^ nrcf)mm'r^*s^>m*^ 

[0 0 2 0] :i<Dmm^m(Drzib\ZSync:i^>\^^9^n 
"T^o Z.Z.X\ Syncn*7>K«3jsX hSg±Tl(;f^"r^ 

S,.^:L.TCDROM, :7D^;/t:- (S^B^) 

Jlf^^n-So il<?)Syncn v> Hf^^ F;i^V:7 h 1 0 3 a 

fCi:'::>TS#^^n/1^>^-3'<hUTi/;i/-y 1 1 5(D^ 

^ K;uy h 1 0 3 a:^^e^ff $ti;^cSyncnv>H 
«^T«^^^:n^y^b^Tt^^T^a5ntiFIF0 1 0 7 <D 
P VOL (OSSt ^ > X #^ b d COP VOL COgfr V 

-^r>X#^^T'-^^-X(DB) 1 0 2^^itf*Ov- 

[0 0 2 1] :;^tc>k:^^^x^:7y i/^gSi i s^^l 

TU^:'-hfiiJ<DSVOLcD#jA^S/— ^r>X#-^ (U^:— h 

ftjo^ ^ >y a. ii ^ nr ^ -x- ^ CO >^ >x 

S^) ^m%v rpV0L(Oi>— ^>X#-^^SV0LcO*ii^ 
>--^>X#^J 7&^'^3i-r'5^TSV0LCD«jA«;^>--^> 

f$.\Lr^^mm^T(Dft^^t coSync n T > H til* 

t/aiLt>^T'^^Backup3-^^^^-^ 2 0 1 (::M^o 
Backuprr— T^^^— ^ 2 0 1 \tZ, CO Sy nc :j > \^f)^^T 

[0 0 2 2] ;^:JCBackup=i-^^^^-^2 0 ItiS/POJ 
/iE)VOLl 1 0 (D/^^y ^ 7 ^y-y^i^V zi.-AX&^Sm)W 

L 1 2 1 ^XT'u h-r^;t«e)fc^ K;i^y :7 h l O 3 a 
:^^^split=iT> FSrS^frt* -So C<Osplitnv> Kfi^ 

H;i^y y i-rBiTffiit^nu^— h^^-i h<Dn^x h i o i 

b<^:^LT;>C^^^X^TI/-f ^B(RCU) 1 1 4{::S(iiJ) 
VOL 1 2 1 (DT.ZfO V hJg^^^ff-rSo CcOXyU «y 
hJi^tCck -::?TS/P(S'J/iE)VOLl 1 0 <^t'-^:^^S (gj) VO 
L 1 2 1 trS^^tl^o 
[0 0 2 3] Backup zi—^ 2 0 1 tlsplitriv 
>H^fT^, Backup'J^^XX^2 0 2\znv^7y':fm 
te^lfpILx, h^n^^cSVOL 1 2 icO/N'-y^T^y 

7':7T-r;i/^fP/S-ti-Li6'5o MtC^-^^-X(DB) 1 0 

[0 0 2 4] ilcOffpJ^SfrtT. Backup U ^ XX ^ tin 



S®J)V0L1 2 iCO/t^y^T y7^*Slff-r^Cli:;0^WfigT 
[0 0 2 5] J^y^Ty'f(DV^f^\zr:>\^^X. ^t^XU 

05 m$>^\^^\^^ti%^^o) h^)=E-V'^-i h\z$>^^)^— 

-i^\zy'-i^i)^^^^n^h^\z\^'f-^\ziy-^y:;^ 

^m^m^^ -^nx^^^. nvi7Ty^m\z\tv'-^^- 

'>--'!r>X#^tU^:--h1t-f hTcoStfcOv'— ^r>X 
15 cn^;^^^— Sc-r'5^:^-:^;^4^Ua-- 

u^-h+i--r htc$)^u^-h/pUi3.-A<h^<7)gj 

/pUn-^AchcoPBT^xyu ^y h-r-^o ^(Ott> A^y^T 
^y^r^i^^^lf^b. T^-^^-XO^IS^^^bMScO 
20 SF^a^fi^-r-So X^U^y h$tlfciiJ4^U:x-Ati/t^y 
^rv^/m-^') :x- A (ffl^tCJ: -r^ Tti^^x ^y ^ 7p-f > 

>y ^ T ^y y:7 r <;i/:Otf^fie$n, ;in;?O^^T'-y«*t^^ 

25 3j^U^-A (U^-h-9*-f hTcOiE) ^XT^U^yh^n 

Tl/^fcSJ^^UrL-A^S^r/IWIM^-tt^o ^&S}0^^^fT^n 
Tt/^^rHlT1in-;^;^/}^U:x-Act:U^:- N4^U ^-A 

mzti^o 'T-^^-:^f)m^'^nx\^^^mm\tm^^^ 

^y ^ T ^y yM31:?{^^'*fT $ tiff ^ o 
[0 0 2 6] ia2«*^BJ(D-^SS0*JcO:^<$©Jtai:7D- 

m-r^o ^-r. $tm>^a-ti4^x h i o i acoyyu^ 

35 — >y :7 hl^fe-S-T"— X(DB) 1 0 2 /\'^y 
^J^y-zy^—yvx^^r^JSJ-rSBackupn— 5^^^^— :^ 2 
0 li:. /N*^y^T*y:/<^^fT'r€)BackupUi^XX^2 0 

2 c7)i@>Jrcosijtaf ^^-r., 

[0 0 2 7] U^r-Kit-i- h±cOA^y^7^y:/7yuy 
40 — V3 >"C&^BackupU iJ7XXd7 2 0 2 <OBackupM*X 
5=-^y/5 lTniyN*'y;^T^yyit^^Stt^<i:S-r, *:X 
h^mi 0 1 a±cOBackup3— ^ 2 0 1 tCBack 
upl^^^2IOSplit^^(7)«cM5 2t3M^-r>5o 31^. 
hmmi 0 1 a±cDBackupn— ^2 0 l\± 
45 IdlettSiS 4'e*0BackupM^(7)^St*c^tC*'&o 3^X 
h^B 10 1a ±c7)Backupn-T^^ 3^ 2 0 1 tiBack 
up^*^§tt^i:DB^^S5}cX7"-y:/5 5trg^0 C<7)P5 
.^•T'x-rJ'^-XCDB) 1 0 2^««g-rSfc«e>t'DB^)eg 
*<&5"-^^-X(DB) 1 0 2 (CiiODB^^f* -fetalis 6 
50 ^zmi^-t^o x-^^-X(DB) 1 0 2friaS. :t>^-r 
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tCcomniitXT-^:/7'6'l ^SlfTT^o MtCT'-:^^-X^ 

S^frUTBackupn— x>f 5^ 2 0 1 t::*f LTDBJ^l^jS 
^^m^. DBJ$^^^t^ag5 6(OBackup=3-^^^^-i$^ 

2 0 1 t^dO^S^^rSfrtTSyncX^^y 7 (C^ff LSy 

nc3v>F$5 H;i/y >'h3tc^fT'rSo ^ K;uy>^h 

3 TCOSyncn V > K<^«jfPtlS]^<^0 3 TiJiBJ-rSo 
[0 0 2 8] Backupn— 7^.<;^— 2 0 1 tSSyncXT-^y 

7^5 7;0^^^7bfcB#.'^TiE5j^U^-A 1 0 9 <h U h 
3l^U:x-A<DS/P(gJ/jE)V0Ll 1 0<i:7&^|^^$n;^c<h*iJ 
BfbTSplitX7^ry:/5 8 (c^frbSpl i tn v> H^^^fr 
T^o c<DSplit=iv> Ft^^ F;i/y :7 h 1 0 3 a, i 
0 3 bPalTaff U^— Fit< F07}^X F 1 0 1 b 

^it-\^xi<im'r^7.^Tu^mmmi) 1 1 a\z%^^ 

n. S/P(itJ/iE)VOL 1 1 0(D7^-^;^/^*S(liJ)V0Ll 2 \ \Z 
KB*$nTS/P(gJ/iE)VOL 1 1 0 chSODVOL 1 2 \ t(D 
m%fi^7.^^)y F^tl^a Backupn-^-<^.-^2 0 1 
t^ilcDSplitXT^^yys 8:?&^^T^SplitjS;^XT'^yy5 
9{CS^?f SplitjS^^BackupU^XX5^2 0 2\ZM 
To 

[0 0 2 9] Split^-e»t^^,5 2^^^LTl^'6Backup 
g^XX:$^2 0 2t^Backup^*<D^£;^i:bT§ttffi(0S 
®J)V0L1 2 1 <7)/\'y ^^T^yy^^fTf JEtC, Backu 
pn — 3^ 2 0 1 \-XZ,(Dnv y:f<DMn<Dm 

"rVfQ OJC^ff bDB^«^^^5^— X{DB) 1 0 
2\zm^o ^-37^-X(DB) 1 0 2tiC:<7)M*^§^tT 

DBSMx^yT'e A^m=i\.^^&^km\z$>^tz'T-^^ 

-X^^SUSMT^o 
[0 0 3 0] 0 3tiSync<7)$!ia:7D — 

^xTmmyu-\zmr5\.^xmm\zmm't^o s-r> 

jijffli^'D-tiJi^x F 1 0 1 a<^7y'u^— >y:7 F 
"Cfe-SBackupn— ^2 0 1 Ji'^T^OffllRa^Sync 
r3T>F^*fT-r^^ F;i/V:7F 1 0 3ci:, :^^5='>rX 

[0 0 3 1] Buckupa— ^^c^^— 201 fi^— i^^^— 
X^(7)3 ^ y F^Ttt^fCsync (group, timeout) 3 1 
myT^o syncnv> Fc^miei^Tfe-SgrouptiffriSb 
fz^JU-'f^^i^^'r^. m23mx$>^imeou\{tm 

±<Dmm^7^i^^m^^^m^-r^. ^ fjuv :7 f i o 3 

tisync (group, timeout) 3 1 ^^frT-So sync (group, t i 
meout) 3 1 COn > Fp*qT^-r:^^^>f X^ T U-f 
^Hl 1 3j^cDPV0Ll 0 9 (D^7iKm^m^^rzii>\Z?y 
0Lt>caiSl#:3 > F 3 2 ^:km'r^ X ^ T U-Y gg i i 
3 (c^fir-r-So 

[0 0 3 2] ^My^"^ Ts^TU^mmi 1 3 C CD n 
> FlSSch LTPV0L4^ciiJtx§^3 9 ^ LPVOL 1 0 9 (D^7 



«fc o Tt^^T&^PAIRJEAil^ (PSUS, PSUE) -Cfetltf-Sikfiit 

X^>FT$>'5chbT|p|^*S$(^igTo t^^^O^'PAIRTfe 

05 >iJ?'^nT(.^S(DTgffOTVOL>-^r>X#^ 
(D-*;nt-f F{::*€>7^-i$^tc{^$nTi^'5'>-^r> 
X#^^iM:i:±PVOL^>-^r>X#^^0¥a^, ^n;^^U^: 
-Flt< FtCfe2l$tl^ci:SV0L>--^>XS-^chli?^<c: 
t(h-r§) ^IS-^^fc«>tCPV0L'>-^r>X#-^S(f#3T 

10 >F3 4^:;fe^x-f Xi^TK ggl 1 3 fr^fT-T-So 
;^^x^X^7U^S® 1 1 3t5C(D=iV>FlS§i:L 
TFIFOl 0 7±tC+:x — f >if^nX^^^?VQl<DmmcD 
'>-^>X#^(DJi&^4 0^bggf(7)PVOLv'->!r>XS 
^STjifo il'5LTK#^nfcPV0L5>-^r>X#-^mW| 

1 5 mmm<Drmmm^nsyoi v-^r >xs^ <h <75 ttget-^^ffl 

[0 0 3 3] :k\Z. PVOL'>->^r>XS^<tU^-Fit-f 
F OSV0L>'-^r >X#-^<Oltg^<D;/^d6{CSVOL'>->5r >X 
#^Kt#nT>F3 S^i^my"^ 7.^TU^mmi 1 3 
20 tc^ff T-So :kmy'^ X ^ T U-f iSB 1 1 3 U F 
1t-f F<7);tMT'^X^TU-fSMl 1 4 7&^e>S/PV0Ll 1 

o\zm^^^^nrzm^(Diy-ir>xmn^m^iy. :km 

y^^X^TU-rSHl 1 3\tC(DZ2'r>\^m^tLXSV 
Oim^^iy-^>7.m^4 1 ^LgfrOSV0L>'-^>X 
25 S^^il-To 'A<D7.'ryZf3 6X^mL'X\^^rz?yOl>^— 
^>X#^^SVOL>^-^>XS-^^lt«L. PVOL>--^r 
>X#-^ ^ SVOL>--^>X#-^-e$>ntf^IgPVOL>-— 
> X #^ SVOLfiiJ ^jA-J^S^^-T* -5 ^ L T l^aS^ 
T^^rilfo PVOLv-'^rVXS-^ > SVOL v-^r>X#-^ 

30 x^n{tmm:^^^TLXi^Ui^^<Dx:k(D^^'^:^y^y':/\z 

m^^-XAYO h(D^jLy^S 7 ^fT^/^Jg^t imeoutM 

^m^x\^^ni,tmm^T^'i2^70hLi.xmm^m^ 

ilt* o fi^timeout<ii<£r®;^T(/i;^Cfrtn«— ^^FhIWAIT 
3 8 LX^^y^S 5;?5^^|^^:?&^'^T-r^^-tr^OjgLX 
35 6 tfPVGLi^— ^>X#^^ SVOL'>— ^r>X# 

^O^f^/^^*^ji:L/^:B*.#.T*(^Se^TL, Sync=3V>FD¥ 
D^ttSbTcOBackupn— 5^^^— ^2 0 1 \zmmf)^M^o 
Backup =3 —7^^ 2 0 1 {tSync:^-^ y \^ (DM^M^^M 

40 [0 0 3 4] &.±mmLtc^o\z^^mm\z:h\^^x\t:fi: 

(1)*X FgB(7)A'>y^5'7'y7'V FtS^U^-AA-y 
^yv':f<r>^^ ^ >yTSyncav> Fctsplitn F 
^ 5!fT-r -5 C <i: -e n - ;^ ij 13. - A ^ CD D - ^7 ;U3}^ 

<o^T^^clio-t^x^> F (spnt) fctbfcu^- Fjj^u 

[0 0 3 5] (2) 'Jt-Flt< F-eoy\**y^7-y:/(Ofc 
50 ^7te^^1tX>^> F (Split) •r'5itS^?;^Vj:(.^(7)-^, 
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[0 0 3 6] (3)P-;<j;H}-'f h*^e.U^r-h-y--f h'v 

-i^^mmLxh. nyi?7yfmz \-tnmm.m:f5^x 
'f-*^^^m\^tz.h^iinmzu-^)i-^^ htu^:- 

[0 0 3 7] (4) *|^«Ste2l:6rJCT'J^-Mt'f htC 

-SfkJt^ u i-A*f^fig-r^«^Tfe u hj}^ 'J i- 
A (D^— ^ P -yj U - A i: b T V i ^ i: ^ 
«g^-r-5C:<i:C<fcO. D— ;*;;i/5PiJrL-Ai:iJ^:-h*H 
'J jL-A<ora®-««^©||#<£^[^-r-5c:t;^j:< 
— h 5}^ U 3. - A<D/\*>y 7 >;/ T^iE t -5 ^1 <t ;^tffi5|5-5. 
[0 0 3 8] 

-h-ti-'f h'vjl^Ui-ACD-afbcOfcJ^tc^lHlfflgill;^ 
^[z'^-oXy'-^^^mi.x^. nyi7Ty:fm\z\tu 



m 1 ] *5SI^W-*iS0iJC*JltSth^*S->X5^A©^ 
[0 2] *^BJ«-SISg0iJtC*Jlt^^i*SfJfP7D-SrS 

05 KDmmmts.yuyi^m^'biiiz^Lftm, 

[0 3] 2fi:^§^©-^Sg«BJ(C*5tj-Ssync3-7>K©t(if^ 
10 M^0. 

1 0 1...5l>7.hgM. 1 0 2...5^— iS7/N^-x(DB), 2 

0 1 . . .Backupn— ^— ^J', 2 0 2 .. .Backup U i'X 
X^', 1 0 3... 5 h*;Py7 1 0 4...:t'<U— 

15 >i7'->X5^A(0S), 1 0 5...PV0LSif->-'5r>7.#^. 

1 0 6...SV0L*jX;t*.->— y>-X#^, 1 0 7. ..FIFO(PV 
OL). 1 0 8...FIF0(SV0L), 1 0 9 . . . P(iE)VOL. 1 1 

O...S/P(iiJ/IE)VOL, 1 2 l...S(BJ)VOL. 1 1 1...BI 
TMAP (PVOL) ,112... BITMAP (SVOL) . 113... ^My" 

20 ■< :^i7TU^mmQiC\S), 1 1 4...:km'r^ 7.i^TU^ 
»«(RCU). 115...^;U-^ 



[01] 



[0 2] 



la 2 




Hi 112 
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P V O 1 ttfilBtWzj W K 



P V 0 1 « — !r 



PVOIM 



[IS 4] 

m 4 




I HOST l/F ^ 

i wa 



t BITMAP I I yvg/S>a| 



I f 




17b 
,19b 
aib 



F^-A(##) 



5B018 GA04 HA04 KA03 MAI 2 

5B065 BAOl EA31 EA35 ZAOl ZA15 

5B082 DE04 DE07 GA04 GB02 GB06 
HA03 
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